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In this 100th anniversary of the discovery of the electron by 
Joseph John Thomson-the event and the man responsible 
for the discovery of the mass spectrometer-a true 
“happening” in mass spectrometry occurred at the 1997 
Pittsburgh Conference & Exposition on Analytical Chemistry 
and Applied Spectroscopy (PittCo~‘97) held in Atlanta, 
GA, March 16-2 1. Although this year’s attendance did not 
reflect much of a change from last year’s, events in mass 
spectrometry eclipsed any previous year. In addition to the 
usual array of short courses in LCRVIS and CE/MS, GCYMS, 
and ICP/MS (offered by the American Chemical Society), 
and in LCIMS, Introduction to MS, and Ion Trap MS 
(offered by the Pittsburgh Conference), two of mass 
spectrometry’s well-known figures were honored: Andrew 
G. (Jack) Sharkey, with a symposium in his honor entitled 
Almost 50 Years of Analytical MS, and Alan G. Marshall, 
who received the prestigious Maurice F. Hasler Award. 
This award, sponsored by Applied Research Laboratories 
(ARL) and administered by the Spectroscopy Society of 
Pittsburgh, “recognizes notable achievements in spectroscopy 
that have resulted in significant applications of broad utility.” 
Dr. Marshall was honored for his many contributions to 
Fourier transform ion cyclotron resonance (FI’ICR) mass 
spectrometry. 
A large number of new products were introduced, several 
of which represented true technological breakthroughs in 
mass spectrometry; however, this also was the year of the 
“pre-introduction” as several manufacturers “previewed’ 
instruments that would be introduced later in this year or 
early next year. In addition, two new books were announced 
at the show: Introduction to Mass Spectrometry, 3rd ed., by 
J. Throck Watson (LippiucottRaven, Philadelphia, PA) and 
Time-of-Flight Mass Spectrometry: Instrumentation and 
Applications in Biological Research by Robert J. Cotter 
(American Chemical Society, Washington, DC). The Cotter 
book currently is available, and the Watson book will be 
coming off the press in May and can be ordered now. There 
may have been other publications from additional publishers, 
but these two books stood out. 
There were 10 oral sessions, 5 of which were organized 
symposia on various subjects in mass spectrometry. By far, 
the most prestigious array of contributors to the field of 
organic mass spectrometry were the presenters at the 
symposium that honored Jack Sharkey, which was organized 
by Burnaby Munson and Kasi Somayjula. This symposium 
included presentations by Jack Sharkey (Design and 
Applications of Early Commercial Mass Spectrometers); 
Fred McLafferty (Molecular Dissociation by MS: A 
Smashing Success); John Beynon (Chemistry by Arithmetic: 
The Mass Spectrometer as a Chemical Laboratory); 
Burnaby Munson (Ion-Molecule Reactions: From Academic 
Curiosities to Analytical Techniques); and John Fenn 
(Malcolm Dole’s Fountain of Youth). The other four 
symposia were entitled: New Developments in Multistage 
MS (Richard Smith), Polymeric Material Characterization 
by MS (R. Kenneth Macrus), Speciation Comes of Age- 
Challenging Problems in Biomedical and Environmental 
MS (Richard F. Browner), and CWTOMS (Milton L. Lee). 
The titles of the remaining five sessions were: Electrospray 
MS/m-MS [sic], LCMS and LUICPMS, I’OF and Source 
Developments, MS: General, and MALDI-MS. 
Unfortunately, several of these sessions were concurrent and 
also concurrent with important press conferences held by 
mass spectrometry manufacturers. There also were papers on 
mass spectrometry in sections on environmental analyses, 
gas chromatography, biological analyses, and field 
instrumentation. 
Analytical Instrument Industry (AU) Report, Dr. Gordon 
Wilkinson, Editor, organized the Editors and Writers Award 
for the top three new instruments introduced. This year, first 
and third place were awarded to mass spectrometry products: 
first place to the Platform-ICP (a transmission-quadrupole 
inductively coupled plasma mass spectrometer that uses 
“ICP-HEX-MS” to eliminate interferences from argon ions 
and reduce the energy dispersion of ions) from Micromass of 
Beverly, MA, and third place to the MarinerrM LC-MS from 
PerSeptive Biosystems of Framingham, MA. Also 
nominated were the API-TOF from Analytica of Branford, 
the LC-MSD from Hewlett-Packard, the Electrospray Fourier 
transform mass spectrometer (FT-MS) from IonSpec, the 
Jaguar ESI-TOF CE-MS from Sensar Larson-Davis, and the 
LC-MS that uses a quadrupole ion trap mass analyzer from 
Bruker DALTONICSTM and Hewlett-Packard. 
The technically most significant advancement in mass 
spectrometry may well have been the Micromass Platfonn- 
ICP; however, the new product introductions in LC/MS 
eclipsed any other single year’s mass spectrometry 
introductions. Until PittCon’97, GC/MS could be considered 
a tour, whereas LC/MS is an adventure. This has been very 
true in terms of equipment price, cost of ownership, ease of 
use, data analysis, and footprint and size. Many of these new 
products began to take the “adventure” out of LCh4S and 
bring it into the realm of a routine analyzer. 
Analytica of Branford, Inc. (Branford, CT) 
This well-known developer and OEM supplier of 
atmospheric pressure ionization (API) sources [atmospheric 
pressure chemical ionization (APCI) and electrospray 
ionization (ESI)] for LC/MS previewed the Enterprise-MSTM, 
an API-TOF mass spectrometer, This is a high-spectrum- 
rate acquisition instrument that allows for liquid flow rate 
ranges and chemistry compatible with capillary 
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electrophoresis (Cl?) and standard packed-column LC. The 
specification for mass resolving power is 3,500 or greater, 
and the specification for full m/z range spectral acquisition is 
1 OOlsec, which allows for coupling to the fastest 
chromatography available such as that demonstrated by 
Micra Scientific, Inc. (Northbrook, IL). As of yet, no 
sensitivity specification has been set. The instrument will be 
offered in linear and reflectron configurations that uses a 
mass analyzer designed and constructed by Analytica (per J. 
Fred Banks, Jr.) The instrument can be configured with any 
of four different spray probes: ESI, APCI, MicroTipTM, or 
CE-ProTM. As with all Analytica sources, in-source 
collision-induced dissociation (CID) is available on the 
Enterprise-MS. The promotional material included data for 
myohemoglobin at a concentration of 50 pmole/pL and BSA 
at a wncentration of 2 pmole/uL. The significance of these 
data was the small number of spectra and the short time of 
the acquisition. This means high-resolution complete spectra 
can be obtained by using single attomole amounts of 
peptides. Unfortunately, these data used the term “scan” and 
“scan rate.” Time-of-flight POF) instruments are not 
scanned and therefore don’t acquire “scans” but sptra. The 
data also referred to a “scan range of 50-4,300 Da. I am sure 
m/z (which is what a mass spectrometer measures) was 
meant rather than daltons (which is a unit of mass). Because 
of its g-bit ADC circuitry (not TDC), true quantitation is 
possible over a wide range of concentrations eluting from the 
LC column. 
The data analysis part of the data system for the 
Enterprise-MS is born Shrader Analytical (Detroit, MI). 
New at PittCon’ was Shrader’s implementation of the 
algorithm reported in A Noise and Background Reduction 
Method for Component Detection in Liquid 
ChromatographyMass Spectromehy (Windig, W, Phalp, 
M, Payne, AW Anal. Chem. 1996, 68, 3602-3606). The 
performance of this data analysis enhancement of data that 
had been acquired by using the Enterprise-MS was very 
dramatic. 
In the development of the Enterprise-MS, Analytica has 
worked very closely with Micra Scientific, which produces 
advanced silica packings for LC columns. The 
chromatographic results by using these whmms have 
allowed Analytica to wncentrate on many of the instrument’s 
aspects rather than the chromatography. 
Analytica also displayed its various interfaces and 
sources for quadrupole and magnetic-sector instruments. 
Currently, they support approximately 30 different mass 
spectrometers. Fred Banks proudly pointed to the fact that 
all three of the producers of Fourier transform mass 
spectrometry (FTMS) instrumentation (Bruker, Firmigan, and 
IonSpec) had developed their API interfaces around the 
Analytica product, and Analytica was the only supplier of 
API interfaces for retrofit to existing FTMS instruments. 
Bruker DAL TONICS (Billerica, MA) 
One of the new items from this well-established 
manufacturer of mass spectrometry instrumentation was the 
name. The addition of D&TONICS to the name is an effort 
to give the MS-based analytical and biosystems business an 
identity separate Erom that of the NMR group. The new 
name has been fashioned into a distinctive logo that will aid 
in the establishment of a separate identity. Also introduced 
were new versions of the Fourier transform mass 
spectrometer @‘T-MS) (APEX II), MALDI-TOF (FLEX III), 
and the ion trap LCMS” system jointly developed and 
marketed by Hewlett-Packard (HP) and Bruker 
DALTONICS (ESQUIRE-LC). The latter is highlighted 
under HP below. 
The enhancements to the FTMS product include the 
option of a 9.4-tesla high-field magnet, enhancements to the 
data station, new techniques for automated ion selection in 
MS/MS and MS” (COSETM), and a new method for the 
simultaneous measurement of externally generated analyte 
ions and internally generated calibrant ions (QUICTM). 
Bruker DALTONICS now offers 3, 4,6, 7, and 9.4-tesla 
magnets for the APEX II. The XMASS@ FTMS software is 
running on the Silicon Graphics, Inc. workstation that uses 
SGI’s 02 operating system, which was just released at the 
end of 1996. This adds the TCL/TK macro programming 
language to XMASS. The data system allows for complete 
wntrol of the HP 1100 LC system. The TCL/IX enhances 
the already existing LC/FTMS and GC/FTMS software 
options by allowing researchers to develop their own 
customized methods. The software also allows programs 
w-r&en in “C” to be linked to the XMASS system. 
COSE (Correlated Sweep Excitation), developed in 
collaboration with Professor Niw Nibbering’s group at the 
University of Amsterdam, allows high-resolution ions to be 
isolated easily and quickly for MS/MS and MS” without 
operator interaction. QUIC (Quasi [there’s that word again] 
Internal Calibration) is a method of measuring externally 
generated analyte ions with quasi-internal calibrant ions 
generated by internal ionization in the FT-MS cell. This 
eliminates problems of calibrants mixed with analytes that 
repress the analyte signals and the time-consuming process 
of having to experimentally adjust the calibrant concentration 
to obtain peak heights equivalent to those of the analyte. The 
latter is accomplished with increased internal ionization time 
of the calibrant. The APEX II has all different types of 
ionization available, which includes ESI, APCI, 
NanoSPRAYrM ionization (as first described by Matthias 
Mann), gas-phase electron and chemical ionization, MALDI, 
FAB, and Cf dissociation. 
The FLEX III product line consists of three different 
MALDI-TOF instruments: ProFlex III (with a new 125cm 
linear flight tube and a [resolving power] >4,000), BIFLEX 
III (a reflectron with a [resolving power] 28,000 and reported 
“outstanding mass accuracy”, and the REFLEX III (a 
reflectron with an optional 2-GHz ADC for higher resolution 
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[resolving power] >20,000). The BIFLEX III and the 
REFLEX III can be operated in either the linear or reflectron 
mode with the use of gridless pulsed ion extraction. Both 
instruments have FASTTM post-source decay (PSD) MS/MS 
capabilities. The REFLEX III also has an optional CID 
capability. All three are standard with a I-GHz digitizer, 
new acquisition electronics that permits for faster signal- 
averaging and data transfer, and the incorporation of fuzzy- 
logic self-optimization technology (developed in Matthias 
Mann’s group at the European Molecular Biology Laboratory 
in Heidelberg, Germany) into the AutoXecuteTM automation 
software). Bruker states: “The new fuzzy-logic AutoXecute 
capability will be essential for high-[throughput] MALDI- 
TOF analysis with demanding data quality objectives, 
[particularly] in the pharmaceutical and biotech industty.” 
Comstock Incorporated (Oak Ridge, TN) 
This company, founded in 1979 by Robert N. Compton and 
John A. D. Stockdale, has been manufacturing and selling 
TOF mass spectrometers since 1989. Cornstock introduced 
two new instruments this year: the miniTOFTM and the 
Vista-a benchtop MALDI-TOF-MS. The miniTOF is a 
prototype instrument with a IO-cm flight path. No 
information was available as to m/z range or resolving 
power. The data-acquisition rate was quoted as “a complete 
mass scan [sic] in 20 microseconds.” The Vista is a 
benchtop MALDI instrument with “mass range of O-250,000 
Daltons [sic] and mass resolution [sic] of 3000 m&n.” It 
uses a standard 96-well S-in. X 12-m microtiter plate, which 
is easily introduced on a convenient “work shelf,” 
illuminated by a built-in light in the front of the instrument. 
A digital camera is part of the instrument and allows for 
examination of the MALDI sample in the well. The images 
from this camera can be saved to disk. The software is based 
on National Instruments’ Lab VIEW@, which runs under the 
Windows 95TM operating system on a 200~MHz Pentium@ 
computer with 32-Mb RAM, 2-Gb hard drive, 12x CD 
ROM, and a 21-&h monitor. The instrument has an 
impressive 27” X 25” footprint. 
FemtoScan (Midvale, UT) 
This nascent company is a product of two professors at the 
University of Utah, William H. McClennen and Henk L. 
Meuzelaar. Meuzelaar is well known for his work in the area 
of field-portable analyses that uses mass spectrometry. The 
EnviroproberM Module and EVM II (environmental vapor 
monitor) were introduced. The Enviroprobe is a system that 
uses AVS-TLGC (atmospheric (or automated) vapor 
sampling and transfer-line gas chromatography). TLGC is a 
high-speed capillary chromatography approach for the 
separation of analytes. The Enviroprobe is the front end to a 
mass spectrometer, FTIR, or ion mobility spectrometer. This 
patented (U.S. Pat. 4,970,905) process uses a carrier gas flow 
and vacuum system in an offsetting way first to draw a 
sample into the column and then to act as a diffusion barrier 
against additional sample flow. This approach allows 
millisecond resolution of injection pulse widths without 
additional sample adsorption, 
The EVM II is an ion mobility spectrometer that uses the 
AVS-TLGC as a front end. It allows for detection of a 
number of different types of analytes in the gas phase by 
using a unit not much larger than the 1950s Geiger counter 
and requiring only 24 volts DC for operation. Quantitation 
can be accomplished by using an optional laptop computer 
with FemtoScan Hyphen PC data-acquisition software. 
Hewlett-Packard (Palo Alto, CA) 
At PittCon’96, HP and Bruker announced a joint venture that 
involved the Bruker Esquire quadrupole ion trap mass 
spectrometer and the HP 1100 LC system. HP announced 
the LC-MSD first in Japan in mid 1996 with a soft 
introduction followed by an official introduction that 
coincided with the Eastern Analytical Conference, Somerset, 
NJ, in November 1996. This instrument uses a patented 
orthogonal spray needle in its API interface. At PittCon’97, 
Bruker DALTONICS and HP announced the Esquire-LC Ion 
Trap LC-MS”, a multipole quadrupole ion trap mass 
spectrometer that uses the APCI and ES1 interfaces of the 
LC-MSD and the HP 1100 Series HPLC. In addition, the 
instrument also has the Bruker NanoSPRAY ionization 
interface. There also is a three-layer CE needle for on-line 
CEMS. This instrument has a scan rate of 13,000 m/z 
units/set over an m/z range of 50-2,000 while maintaining 
unit resolution for single-charge ions; and in high-resolution 
mode, 0.2 m/z unit full width at half maximum over the 
entire m/z range at an acquisition rate of 500 m/z units/set. 
A maximum scan to 6,000 m/z is possible. The instrument 
has three selectable scan ranges: 50-2,000, lOO-3,400, and 
2006,000 m/z. 
The API interfaces are designed to allow for the use of 
packed-capillary to 4.6 mm id. columns and mobile phases 
ranging from 100% aqueous solutions to 100% organic. 
Flow rates up to 1 mL/min for ES1 and 1.5 mL/min for APCI 
are used easily without the need for splitting The drying gas 
flow and temperature are controllable. The data system uses 
an integration of the ESQUIRE-LC software and the HP 3D 
LC ChemStation software. This results in complete control 
of the HP 1100 Series and 1090 Series II HPLC systems. 
The data analysis soflware includes the Bruker DISSECT 
so&are that automatically extracts clean spectra and ion 
chromatograms for all components, even when 
chromatographic peaks overlap. Although it is not a 
benchtop, this floor-standing system is greatly reduced in 
size compared to its predecessor. 
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Besides the Esquire-LC, HP also showed the LC-MSD for 
the first time at PittCon. Unlike the floor-standing Esquire- 
LC, the LC-MSD is a true benchtop with what appears to be 
an extremely simple user-interface that will be welcomed by 
chromatographers venturing into LC&IS. This instrument 
has complete data system control of the LC and the MS 
under a newly developed LCYMS ChemStation. This 
instrument has in-source CID, an m/z range to 3,000, and the 
orthogonal flow sprayer with pneumatic nebuhzer for APCI 
and ESI. This instrument allows for ES1 flow rates up to 2 
mL/min. The data systems for the LC-MSD and Esquire-LC 
have complete control of the LC pump and solvent delivery 
system. The data system also is capable of acquiring and 
dealing with data from nondestructive detectors such as the 
photodiode array (PDA). 
The 5973 GC-MS with optional positive- and negative- 
ion CI, introduced during the 1996 ASMS meeting in 
Portland, OR, and a week later at the 18th International 
Symposium on Capillary Chromatography in Riva de1 Garda, 
Italy, was also on display as a first-time PittCon instrument. 
It is available with either an oil diffusion pump (an 
economical popular feature of the 5972) or a turbomolecular 
pump, which allows for negative and positive chemical 
ionization as well as resonance electron capture ionization. 
The 5973 has a sensitivity specification that uses 1 picogram 
of octafluoronaphthalene injected into the 6890 GC. HP is 
now providing the NIST Mass Spectral Search Program for 
Windows with every copy of the NIST/NlH/EPA Mass 
Spectral Library of EI spectra sold. Through a cooperative 
effort between HP and NIST, this program is interactive with 
the ChemStation software, which gives users an added 
dimension in library search algorithm flexibility. Scientific 
Instrument Services (SIS) (Ringoes, NJ) makes a very good 
direct inlet probe accessory for the 5973 with excellent 
reported results horn HP and SIS. As always, the HP booth 
was very crowded most of the time; however, this year it was 
interesting to note how much more attention the LC/MS 
products were receiving than the GC/MS products. 
IonSpec Corporation (Irvine, CA) 
The HiResESI FT-MS was introduced by IonSpec. This ES1 
interface is easily interchangeable with the existing MALDI 
interface on the IonSpec HiResMALDI instrument. IonSpec 
offers a complete series of magnets, including a 4.7 or 7 tesla 
from a U.S. manufacturer, and 7 or 9.4 tesla from Oxford in 
the UK. The DOS-based data system includes a report of 
number of charge sites on the mass spectral peak, A series of 
single-page application notes that show some of the 
outstanding features of the HiResESI FT-MS were available. 
Among them were examples of capillary-skimmer 
dissociation of bovine ubiquitin at the 1 -pmole/uL level in a 
1: 1 methanouwater solution with 2% acetic acid. The 
interpretation of the spectrum is easy because the charge 
states of the fragment ions are automaticallv calculated from 
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the spacing of the isotope peaks. This allows for the 
computer generation of a deconvoluted mass spectrum that 
can be interpreted to evaluate the components of this protein. 
In another application note, the 1 1+ charge state of the 
molecular ion with a mass 8,564 was demonstrated at a 
resolving power of 430,000. Applications to be used with a 
loo-member combinatorial library also were shown at a 
resolving power of 80,000. A reported recent installation 
took three days, and the instrument currently is being 
operated by someone with no previous mass spectrometry 
experience after only a couple days’ training. 
A4icromass (Beverly, MA) 
At PittCon’%, all those associated with the stepchild portion 
of the VG part of Fisons that could not be purchased by 
Therm0 were looking a little depressed and wondering if a 
management buy out would be possible. Micromass had an 
image and presence at PittCon’96; but still, yet to become an 
entity, it had little more. At PittCon’97, Micromass proudly 
demonstrated its new identity with the introduction of several 
new products. 
Micromass introduced the Platform-ICP (a quadrupole- 
based instrument that eliminates the problem of argon ion 
interferences), iso-PlasmaTrace (a sector-based instrument 
that uses the ICP-HEX-MS source and a multiple detector 
array for precise isotope ratio measurement in the geological 
sciences), iso-Prime (a continuous-flow isotope ratio mass 
spectrometer with sample introductions for GC, elemental 
analyses, and breath gas analyses), Platform LC (an API 
quadrupole LC-MS-a refinement and simplification of the 
classic Platform benchtop LC-MS introduced in 1992), and 
Quattro LC (a benchtop API LC-MS-MS). In addition, 
Micromass showed the Q-TofrM (a hybrid-electrostatic 
magnetic-sector TOF instrument optimized for LCiMS/MS) 
for the first time at PittCon. This instrument was introduced 
in Europe at the Montrex LC/MS Symposium in the fall of 
1996. Another inorganic mass spectrometer, the Iso-Prime, 
will be introduced in April at the EUG9 meeting in 
Strasbourg, France. 
The unique feature of the ICP-HEX-MS source is the 
hexapole collision cell that the ions pass through on their 
way to the mass analyzer. When helium is used in this cell, 
the energy dispersion of the ions is reduced from about 20 eV 
to 2 eV. The use of hydrogen results in the neutralization of 
the argon ions that produce many interferences. This 
patented device also is used in the iso-PlasmaTrace 
instrument. 
Traditionally, geological isotope-rationing mass 
spectrometry is done by thermal ionization mass 
spectrometry (TIM@. This technique is slow, requires 
extensive sample preparation, and does not work with 
elements that have high ionization potential such as tungsten. 
An ICP-MS with a quadrupole has been unsatisfactory for 
this techniaue due to variations in relative sinnal intensities 
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from one m/z value to another because of the ICP natural 
pulse, The iso-PlasmaTrace uses the ICP&lS technology of 
PlasmaTrace 2 combined with a 14-u& multicollector array 
of the new Sector 54 TIMS system to produce a unique 
instrument capable of quickly determining the highest 
possible precision isotope ratios without the sample 
preparation requirements or limitations of TIMS. All the 
ions are collected at once; therefore, the pulse is equally 
experienced by all ions, and precise ratios can be obtained. 
The two quadi-upole-based LUIVIS instruments have 
MassLynx NT software. Micromass stressed the importance 
of being in the Microsoft PC-based operating system. The 
sampling channel in the API sources have been modified to 
produce an orthogonal flow of ions relative to the sample 
cone. This is the CrossFlowTM technology that is very 
important for mitigating loss of performance through matrix 
material in the interface and allows for the use of nonvolatile 
modifiers in the mobile phase, including ion-pairing reagents 
and phosphate buffers. The OpenLynx software that 
pioneered Open Access mass spectrometry also is available 
on the Platform LC. The Micromass LC products allow for 
control of LC solvent delivery systems for HP, Shimadzu, 
and Waters. They also have interactivity with the HP and 
Shimadzu PDA nondestructive LC detector. 
Perkin-EhedSCIEX (Foster City, CA) 
The Applied Biosystems Division of PE/SCIEX introduced 
the API 365 LC/MSNS system as a replacement for the API 
300. They also introduced the API 165, a benchtop API 
LC/MS system similar to the API 150 but with an extended 
m/z range of 30-3,000, newly designed curtain plate, and 
negative-ion detection. All three instruments feature the 
easily interchangeable heated nebulized APCI, ESI, and 
Turbo IonSpray interfaces. 
PerSeptive Biosystems, Inc. (Framingham, MA) 
The new product introduction emphasis was definitely on the 
Mariner LC-MS. This product, like the Micromass Plationn- 
ICP, is a technology-breakthrough instrument. This 
reflectron TOF-based LC-MS has a resolving power 
specification of >.5,000 FWHM over a wide m/z range. Data 
were shown for the 3+ charge state with a reported m/z value 
of 545.256. The m/z range of the instrument is to 10,000. 
The instrument provides for in-source fragmentation while 
still maintaining this resolution. The mass accuracy 
specification is 10 ppm; however, data were shown with 
accuracy on single-charge ions of 1 .O and 1.3 ppm. The 
instrument has a high data-acquisition rate of as much as 10 
spectra&c. The Windows NT-based data system reports the 
charge state along with the m/z value for the ion. According 
to Dr. Brian Musselman, Director of Worldwide Marketing 
for Biospectrometry Products, this instrument will compete 
favorably with ESI-FIMS at half to a third the price. This 
instrument was developed under the watchful eye of Marvin 
Vestal, one of the deans of spray ionization and TOF mass 
spectrometry. 
Sensar LarsoneDavis (Provo, UT) 
Sensar is an outgrowth of technology developed in Milton 
Lee’s laboratory at Bringham Young University. They have 
been manufacturing an APCI-based TOF instrument used for 
sub ppb analyses in high-purity gases. This year saw the 
introduction of the Jaguar ESI-TOF CE-MS that is directed 
toward the small-molecule areas of the pharmaceutical 
industry. This instrument is using high-speed Simul-Pulse 
acquisition that allows for 5,000 spectra/set averaging and 
storage of 100 spectra/see The instrument has a resolving 
power of about 1,500 and an m/z range to 5,000 or greater. 
This benchtop instrument uses a hybrid TDC/ADC data- 
acquisition system to provide a high data-acquisition rate 
with a wide linear dynamic range. It is available in both the 
Simul-Pulse version and a less expensive version that has a 
similar acquisition rate but a not-as-wide linear dynamic 
range. The instrument is scheduled to begin shipping in the 
second half of this year. 
Shimadzu Scientific Inst. Co. (Columbia, MD) 
This year’s new product emphasis was on the QP line of 
benchtop transmissionquadrupole instruments. The 
QP5OOOV2 and QPSOSO CC-MS were introduced, and the 
QPSOOO LC-MS was previewed and will be introduced later 
in the year. The QP5OOOV2 is a replacement for the 
QPSOOO. It incorporates the new CC-17V3 gas 
chromatograph, which has faster oven cooldown and 
enhanced electronic flow control. The QP5OOOV2 is an entry 
model compared to the QPSOSO. The QPSOSO has an m/z 
range to 900-an increase from 700 for the QPSOOO. The 
QPSOOO will remain an EI-only instrument, whereas the 
QPSOSO with a 150 L/set turbomolecular pump will have a 
chemical ionization option. Both instruments support the 
optional DI direct insertion probe, newly introduced PYR-4 
pyrolyzer, and a number of other productive enhancement 
options available such as a large-volume splitless injector. 
The QPSOOO is Shimadzu’s answer to the exploding 
LC/MS market. This API (with ES1 and APCI) quadrupole 
LC/MS system is interlinked with the Shimadzu LC. It will 
be offered in a 1,500 and 2,000 m/z version. It uses off-axis 
spraying and allows for a flow of up to 1 mL/min. The 
optimum performance is achieved with flow rates >lOO 
pL/min to about 500 pL/min according to Dr. Junk0 Iida, 
Assistant Manager, International Marketing Division, 
Scientific & Industrial Equipment, Tokyo, Japan. The 
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so&are will feature peak purity based on reaction-yield 
deconvolution from m-source CID. 
Yhermedics Detection, Inc. (Chelmsford, MA) 
A second entry in the fast GCIMS market appeared at 
PittCon’97. This was the Flash-GC-TOF-MS. This 
instrument combines Thermedics fast-GC with the Comstock 
rniniTOF 40, a linear 40-cm flight tube time-of-flight mass 
spectrometer. This benchtop instrument uses data 
acquisition and analysis software developed by Thermedics, 
somewhat independent of Cornstock. The GC-column oven 
temperature can be ramped from subambient to 400 “C in 
seconds. The promotional material showed excellent 
separation of a mixture of C7 to CM normal hydrocarbons that 
was accomplished on a 6 m X 0.25 id., 0.1~urn DB-1 
column with a I-uL injection at a split of 100 to 1 in about 
140 sec. According to Dr. George Jarvis, Project Leader, the 
instrument has an m/z range of 10-800. It uses a momentum 
separator, and increases of 5-20% have been observed in the 
intensities of the molecular ion peaks of some compounds. 
This still is being explored but may be the same type of 
phenomenon Aviv Amirav (Tel Aviv University) has been 
describing for several years with his molecular beam 
hypothesis. The instrument is reported to have a resolving 
power of 600 at ~1’ 130. It is differentially pumped and will 
be ready for delivery at the end of the year. 
7hermoQuest Corporation (San Jose, CA) 
ThermoQuest is the Thermo umbrella company controlling 
Finnigan, Thenno Separation Products (TSP) (formerly 
SpectraPhysics), and CE Instruments (formerly Carlo Erba 
instrument group of Fisons). ThermoQuest recently has 
taken over responsibility for sales and service of all three of 
the entities. Finnigan now owns the benchtop MS line of 
Fisons, the FT-MS of Nicolete/EXTEAL/Waterrs, the 
Automass MS line from Delsi Nerrnag/ATI as well as the 
Tremetrics GC line. This provides Finnigan with an 
impressive array of mass spectrometry products. They have 
factories in the UK for the newly introduced Navigator (a 
benchtop API transmission-quadrupole LC-MS) and the 
Voyager Benchtop GC-MS; in France, for the Automass MS 
product line; in Germany, for the sector-based instruments; in 
Italy, for the CE Instruments product line; in Madison, WI, 
for the Finnigan FT-MS; in Austin, TX, for the Finnigan GC 
and the GCQ (a benchtop quadrupole ion trap GC-MS-MS”); 
and in San Jose, CA, for the Finnigan LCQ (a benchtop 
quadrupole ion trap LC-MS-MS”), high-performance 
transmission-quadrupole mass spectrometers and MS/MS 
instruments, and the Therm0 Separation product line, which 
includes LC and CE instrumentation. 
Several new products either were introduced or shown for 
the first time at PittCon. The Navigator is a benchtop LC- 
MS that has APCI, electrospray, and Finnigan’s ‘Y)pen 
Access” technology as standard. The Navigator is fully 
integrated with the TSP pumps and autosampler. A new 
combinatorial chemistry software suite was demonstrated. 
This software also controls the Gilson liquid 
preparation/autosampler stations and provides rapid 
molecular weight confirmation by using a spreadsheet 
interface. The Voyager is a benchtop GC-MS that offers CI, 
EI, and a combination of EI/CI/NCI sources. It is 
differentially pumped by using a 250 L/set pump on the ion 
source housing and a 70 L&c pump for the quadrupole m/z 
analyzer. One of the outstanding features of this instrument 
is the data system’s “Quantitation Wizard.” This software 
takes the complexity and effort out of doing quantitation in 
GC/MS and makes it simple enough that the least trained 
operator can get reliable quantitative answers. 
The LCQ product line had several new things added. The 
SEQUEST software for the LCQ LC-MS” uses known DNA 
or protein sequence databases to build virtual MS/MS 
libraries to correlate the raw data with peptide sequence 
information. It also has the ability to identity modified 
amino acids without manipulation of the database. This 
software now is bundled with the LCQ, which currently is 
experiencing deliveries of 90 days due to the high demand. 
In addition, a complete kit that provides CE/MS on the LCQ 
by using the TSP CE system under control of the LCQ 
software is available. This can be configured to provide 
CElCEtMS. 
Waters Coporation (Milford, MA) 
Waters is another company that chose to preview rather than 
announce its introduction into the API LCNS market. 
Building on the success of the Integrity ThermaBeamTM 
@article beam) LC-MS with the AllianceTM solvent delivery 
system and MillenniumTM data system, a more-than- 
prototype AMD (atmospheric pressure ionization mass 
spectrometer detector) LC-MS was shown. This instrument 
will feature APCI and ES1 interfaces and have an m/z range 
to 2,000. It will allow for nonsplit flow rates of 1 mL/min for 
ES1 and 2 mL/min for APCI. The instrument will feature in- 
source CID. It will use Millennium NT as its data system. 
This will allow users to compare PB and API data on the 
same system. Currently, the plan is to officially announce the 
instrument at HPLC 1997 with shipments to begin in the last 
quarter of this year. 
Portable GCMS Instrumentation 
In addition to the ion mobility system from FemtoScan, 
Teledyne Electronic Technology (Mountain View, CA), 
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Viking Instruments Corporation (Reston, VA), and h&on, a 
division of Balzers and Leybold Instrumentation (East 
Syracuse, NY) also showed new introductions in the portable 
market. The Viking and Inficon instruments are based on 
transmission-quadrupole mass spectrometers, whereas the 
Teledyne instrument is based on a quadrupole ion trap mass 
spectrometer. All three are truly portable instruments and 
have a good potential for a variety of field operations. 
All the usual manufacturers of mass spectrometer 
instrumentation and supplies were present at PittCon’97. 
LECO (St. Joseph, MI) showed the Pegasus TOF-GC-MS 
and a 3 X 5 poster of a new ICP/MS system. Varian CSB 
(Walnut Creek, CA) showed new accessories for the Satum 
2000: ChromatoProbe (a system for the introduction of dirty 
sample that normally would be induced by a direct inlet 
probe) and a multiple reservoir system for liquids that could 
be used as CI reagent gases. A well-known European 
company, MSP Friedli & Co. (Koeiz, Switzerland), showed 
the MassLib mass spectral interpretation software horn the 
Max Planck Institute, which now runs on Windows NT, as 
well as Chemical Concepts’ SpecInfo@ for MS, NMR, and 
IR. Bear Instruments, Inc. (Santa Clara, CA) showed their 
CUB 800 RHQ@ Quadrupole Benchtop GC-MS-MS with the 
unique circular tandem transmission-quadrupole filters on an 
HP 6890 GC with new control and analysis software. All the 
electron multiplier manufacturers were in attendance as well 
as several third-party suppliers of software and service such 
as THRU-PUT, LGC, Mass Evolution, and Quantum. NIST 
and Palisade presented the NIST/NIH/EPA and Wiley/NIST 
mass spectral databases, respectively. NIST announced that 
there now were over 20,000 users of the NIST&PA/NIH 
database. 
In spite of the continued megagrowth of several 
commercial enterprises in mass spectrometry, there still 
appears to be room for the entrepreneurial scientists as 
exemplified by the new product introductions from Analytica 
of Branford and IonSpec. Although Gordon Wilkinson 
reported in an AU Report press release that Therm0 
Instrument Systems has taken the #l spot in the supply of 
analytical instruments, which eclipses Hewlett-Packard and 
Perkin-Elmer (through “. over 40 acquisitions, engulfing 
more than 70 operating units. “), it appears that spinoff 
companies, such as Micromass and these entrepreneurial 
enterprises, still are making a significant contribution to the 
advancement of mass spectrometry instrumentation and can 
remain competitive. 
There are two good sources for mass spectrometry 
information on the World-Wide-Web: 
(1) The Scientific Instrument Services, Inc. Web Page at 
http:Nwww.sisweb.com 
(2) The Web Page operated by Kermit K. Murray, Emory 
University, at 
http://tswww.cc.emory.edu/-kmurraymslist.html 
